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Determinants  of  Electronic  Integration  in  the  Insurance  Industry: 

An  Empirical  Test 


Abstract 

Electronic  integration  --  a  form  of  vertical  quasi-integration  achieved  through 
the  deployment  of  dedicated  computers  and  communication  systems  between 
relevant  actors  in  the  adjacent  stages  of  the  value-chain  ~  is  an  important  concept  to 
researchers  in  the  information  systems  field  since  it  focuses  on  the  role  of 
information  technology  in  restructuring  vertical  relationships.  Drawing  on 
theoretical  and  empirical  research  on  transaction  costs,  we  develop  and  test  a  model 
of  the  determinants  of  the  degree  of  electronic  integration  in  the  commercial 
segment  of  the  property  and  casualty  (P&C)  industry.  Based  on  a  sample  of  120 
independent  agencies  operating  under  dedicated  information  technology-mediated 
conditions,  we  provide  empirical  support  for  a  generally-accepted  proposition 
regarding  the  role  of  IT  in  influencing  vertical  relationships.  Implications  and 
research  extensions  are  identified  to  guide  further  research  in  this  important  area. 

Key  Words:  Information  technology;  vertical  integration;  electronic  integration; 
organizational  economics;  transaction  cost  model;  insurance  industry  -  commercial  lines  of  business. 
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Introduction 

This  paper  is  concerned  with  the  role  of  information  technology  in 
influencing  the  pattern  of  interfirm  arrangements  in  a  marketplace.  It  builds  from 
the  extensive  body  of  research  on  the  design  of  interfirm  relationships  that  lie  along 
a  continuum  from  markets  to  hierarchies  (Williamson,  1985)  to  a  specific  context 
where  such  relationships  are  fundamentally  impacted  by  information  technology 
(IT)  applications  (see  for  instance.  Cash  and  Konsynski,  1985;  Keen,  1986;  Johnston 
and  Lawrence,  1988;  Johnston  and  Vitale,  1988;  McFarlan,  1984;  Rockart  and  Scott 
Morton,  1984;  Scott  Morton,  1991).  While  there  has  been  a  growing  interest  in  the 
role  of  IT  to  influence  interfirm  relationships,  the  research  stream  has  been 
handicapped  by  lack  of  rigorous  theoretical  articulations  of  how  and  why  IT 
influences  these  relationships  (see  Malone,  Yates,  and  Benjamin,  1986  and 
Gurbaxani  and  Whang,  1991  for  exceptions)  as  well  as  empirical  tests.  To  address  this 
deficiency,  this  paper  adopts  the  transaction  cost  perspective  (Williamson,  1975;  1985)  to 
empirically  examine  the  pattern  of  vertical  relationships  between  insurance  carriers 
and  independent  agents^  that  is  mediated  by  dedicated  IT  applications. 

More  specifically,  we  (a)  develop  a  model  of  electronic  integration  —  defined  as  a 
specific  form  of  vertical  quasi-integration  achieved  through  the  deployment  of 
proprietary  information  systems  between  relevant  actors  in  adjacent  stages  of  the 
value  chain  -  and  (b)  derive  a  set  of  its  determinants  based  on  the  transaction  cost 
perspective  that  has  been  recently  argued  to  be  relevant  for  settings  impacted  by  IT 
applications  (Bakos  and  Treacy,  1986;  Malone,  Yates,  and  Benjamin,  1987;  demons 
and  Row,  1988;  Gurbaxani  and  Whang,  1991).  This  model  is  tested  using  data  from 
120  property  and  casualty  (P&C)  agents  interfaced  with  insurance  carriers  through 
dedicated  interorganizational  information  systems  (lOS)^  in  the  commercial  lines 
segment.  Subsequently,  we  develop  implications  and  directions  for  further  research 
ill  this  area. 
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TJieoretical  Consideratiotis 

We  develop  our  theory  as  follows.  First,  we  provide  a  brief  overview  of  the 
research  stream  on  the  different  mechanisms  for  organizational  governance  to 
argue  for  conceptualizing  electronic  integration  as  a  specific  form  of  quasi- 
integration  that  exploits  IT  capabilities.  Subsequently,  we  discuss  the  role  of 
transaction  costs  in  vertical  integration  research  and  the  specific  influence  of  IT  on 
transaction  costs  to  develop  a  set  of  determinants  of  electronic  integration. 
Mechanisms  for  Organizational  Governance 

In  simple  terms,  the  two  traditional  mechanisms  for  organizational 
governance  are  the  firm  (or  the  hierarchy)  and  the  market  (Coase,  1937;  Williamson, 
1975)  ~  where  a  firm  is  defined  in  terms  of  those  assets  that  it  owns  or  over  which  it 
has  control  (Grossman  and  Hart,  1986;  see  also  Pfeffer  and  Salancik,  1978)  and  is 
engaged  in  transactions  with  other  firms  in  the  market.  The  firm  coordinates  the 
flow  of  materials  through  adjacent  stages  of  a  business  process  by  means  of  rules  and 
procedures  established  within  the  hierarchy.  The  market,  on  the  other  hand, 
coordinates  the  flow  of  materials  between  independent  economic  entities  through 
the  use  of  the  price  mechanism  reflecting  the  underlying  forces  of  supply  and 
demand.  Taking  the  firm  and  the  market  as  pure  forms,  several  intermediate 
governance  mechanisms  have  been  identified:  long-term  relational  contracts 
(MacNeil,  1980;  Stinchcombe,  1990),  joint  ventures  (Harrigan,  1988),  quasi-firms 
(Eccles,  1981),  and  quasi-integration  (Blois,  1972);  more  generally,  such  mechanisms 
exemplify  non-classical  and  hybrid  forms  of  contracting  (Williamson,  1990). 
Collectively,  these  mechanisms  are  used  by  organizations  to  maintain  control  over 
the  critical  resources  necessary  for  their  success  (Pfeffer  and  Salancik,  1978; 
Thompson,  1967).  Vertical  integration^  or  hierarchical  governance,  has  been  an  area 
of  considerable  research  along  multiple  theoretical  perspectives  (see  Perry,  1989  for  a 
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comprehensive  review),  where  the  transaction  cost  model  (WilHamson,  1975,  1985) 
has  been  the  dominant  perspective  (Walker,  1988). 
Transaction  Costs  and  Vertical  Integration 

The  transaction  cost  perspective  contends  that  vertical  integration  is  preferred 
over  market  exchange  when  the  sum  of  transaction  and  production  costs  of  market 
exchange  exceed  those  of  hierarchy.  The  critical  determining  condition  for  high 
transaction  costs  is  the  existence  of  transaction-specific  assets  (Williamson,  1975, 
1985,  1989;  Klein,  Crawford,  and  Alchian,  1978)  vdthin  a  broader  context  of 
environmental  uncertainty,  information  asymmetry  due  to  bounded  rationality, 
and  opportunism  in  the  presence  of  a  limited  number  of  potential  players  in  the 
marketplace.  The  key  notion  underlying  this  proposition  is  that  behavioral 
conditions  (bounded  rationality  and  opportunism)  combine  with  environmental 
conditions  (small  numbers  exchange  and  uncertainty)  to  create  high  market 
transaction  costs.  The  genesis  of  these  costs  is  the  possibility  of  appropriation  of 
quasi-rents  by  one  or  the  other  party  from  the  opportunistic  reinterpretation  of 
unforeseen  contingencies  in  an  exchange  relationship.  In  order  to  avoid  being  'held 
up'  in  this  way,  this  perspective  suggests  a  classic  safeguard  of  internalization  of  the 
transaction  through  vertical  integration. 

Williamson  (1979;  1985)  argues  that  asset  specificity  is  a  major  determinant  of 
transaction  costs.  He  contends  that  "the  normal  presumption  that  recurring 
transactions... will  be  efficiently  mediated  by  autonomous  market  contracting  is 
progressively  weakened  by  asset  specificity"  (1979:  p.  1548).  The  basic  proposition 
relating  transaction  costs  to  governance  mechanisms  has  been  progressively  refined 
with  greater  distinctions  among  various  forms  of  asset  specificity  and  increasing  array 
of  empirical  research.  For  instance,  constructs  derived  from  this  model  have  been 
adopted  as  the  determinants  of:  backward  integration  (Monteverde  and  Teece,  1982; 
Masten,  1984;  Masten,  Meehan,  and  Snyder,  1989),  forward  integration  into 
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distribution  (John  and  Weitz,  1988),  preference  for  internal  versus  external  suppliers 
(Walker  and  Poppo,  1991),  sales  force  integration  (Anderson,  1985;  Anderson  and 
Schmittlein,  1984),  make  versus  buy  in  components  (Walker  and  Weber,  1984), 
contract  duration  (Joskow,  1987)  and  joint  ventures  (Pisano,  1989).  The  empirical 
approach  has  generally  been  one  of  assessing  whether  the  observed  pattern  of 
relationships  conforms  to  predictions  from  the  transaction  cost  reasoning;  the 
results  have  largely  been  supportive. 
Electronic  Integration  and  Transaction  Costs 

Rationale.  Within  the  spectrum  of  organizational  governance  mechanisms, 
we  define  electronic  integration  as  'a  specific  form  of  vertical  quasi-integration 
achieved  through  the  deployment  of  dedicated  information  systems  between 
relevant  actors  in  adjacent  stages  of  the  value-chain.'  Further,  we  argue  that  the 
transaction  cost  perspective  that  has  served  as  a  dominant  theoretical  anchor  in 
vertical  integration  research  has  a  central  role  in  our  ability  to  understand  the 
nature  of  this  governance  mode  for  the  following  reasons:  costs  are  theorized  to 
arise  not  only  from  activities  related  to  searching  for  and  gathering  information  in  a 
market  but  also  from  writing,  monitoring,  and  enforcing  contracts  in  an  exchange 
relationship.  Since  these  costs  are  directly  influenced  by  IT  capabilities  (Bakos  and 
Treacy,  1986;  demons  and  Row,  1989)  there  is  a  compelling  logic  to  assess  the  impact 
of  IT  on  modes  of  governance  (Malone  et  al,  1987;  Gurbaxani  and  Whang,  1991). 
Malone  et  al.  (1987)  classify  the  impact  of  IT  into:  electronic  communication  effects  -- 
through  reduced  cost  of  communication  while  expanding  reach  (time  and  distance); 
electronic  brokerage  effects  —  increasing  the  number  and  quality  of  considerations  of 
alternatives,  while  decreasing  the  cost  of  transactions;  and  electronic  (process) 
integration  effects  -  increasing  the  degree  of  interdependence  between  participants 
involved  in  sequential  business  processes.  Additionally,  transaction  costs  are 
directly  proportional  to  the  uncertainty  of  the  transaction  context  due  to  the  superior 
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capabilities  of  information  processing,  which  can  potentially  mitigate  the 
information  asymmetry  between  the  parties  in  the  exchange  relationships. 

The  particular  role  of  firm-specific  lOS.  Any  discussion  on  the  influence  of  IT  on 
the  nature  of  business  relationships  should  distinguish  explicitly  between  those 
applications  reflecting  a  common  electronic  infrastructure  and  those  that  are  firm- 
specific  and  employed  to  extend  the  scope  of  hierarchical  governance.  More 
importantly,  in  theoretical  terms,  the  impact  of  IT  in  a  setting  characterized  by  a 
common  infrastructure  (e.g.,  ANSI  X.12  standards  or  industry-specific  standards  such 
as  those  of  the  Automotive  Industry  Action  Group,  AIAG)  is  significantly  different 
from  a  setting  characterized  by  one  or  more  unique,  proprietary  lOS  (e.g.,  the  Baxter 
Healthcare  ASAP  network  or  the  American  Airlines  SABRE  network).  In  the  former 
case,  there  are  strong  competitive  pressures  to  move  toward  electronic  market-like 
modes  of  governance  given  the  potential  reduction  in  transaction  costs  (Malone  et 
al,  1987)  and  benefits  cannot  be  differentially  appropriated  by  a  firm  since  its 
competitors  have  relatively  straightforward  access  to  the  same  technological 
capabilities.  However,  in  the  latter  case,  individual  firms  commit  resources  to  create 
firm-specific  IT-based  capabilities  for  restructuring  their  relationships  with  relevant 
players  and  enlarging  the  scope  of  hierarchical  governance. 

demons  and  Kimbrough  (1986)  argue  that  competitive  advantage  could 
result  when  the  transaction  costs  are  reduced  in  an  asymmetric  manner.  Thus,  it  is 
entirely  possible  for  the  deployment  of  a  unique,  dedicated  IT  application  to  reduce 
transaction  costs  for  a  dyad  or  a  set  of  dyads  relative  to  other  modes  of  exchange 
available  to  competitors.  Extending  this  logic,  demons  and  Row  (1989)  enumerate  a 
set  of  restructuring  types  that  includes  vertical  integration  and  IT-enabled  virtual 
integration.  Indeed,  their  notion  of  virtual  forward  integration  as  "the  strategic 
network  of  McKesson  and  its  customers  achieve  many  of  the  benefits  of  large  chains 
without  ownership"  (page  345)  is  consistent  with  our  conceptualization  of  electronic 
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integration.  Similarly,  Gurbaxani  and  Whang  (1991)  discuss  the  possibility  of  using 
firm-specific  IT  applications  to  illustrate  how  IT  can  contribute  to  increasing  the 
degree  of  vertical  integration  by  expanding  the  scope  of  a  firm's  activities. 

Conceptualization.  We  conceptualize  the  degree  of  electronic  integration  as  'the 
level  of  an  independent  agent's  dedication  to  a  principal  whose  proprietary  lOS 
serves  as  the  primary  infrastructure  for  the  conduct  of  the  business.'  Thus,  in  our 
conceptualization,  we  distinguish  between  the  principal  --  who  deploys  a  proprietary 
lOS  to  expand  the  scope  of  hierarchical  control  and  the  independent  agent  --  who 
exercises  a  choice  between  accepting  or  rejecting  the  lOS.  We  elaborate  on  our 
definition  by  applying  it  to  some  of  the  well-known  business  relationships  impacted 
by  proprietary  lOS.  For  example,  in  the  case  of  Baxter's  ASAP,  the  principal  refers  to 
Baxter  (previously,  American  Hospital  Supply  Corporation)  who  deployed  the 
interfacing  system;  the  agent  refers  to  the  hospitals;  and  degree  of  electronic 
integration  refers  to  Baxter's  share  of  a  hospital's  purchase  (given  this  proprietary 
infrastructure).  Similarly,  in  the  case  of  the  SABRE  reservation  system,  American 
Airlines  is  the  principal,  the  independent  travel  agent  is  the  agent  and  the  degree  of 
electronic  integration  refers  to  the  share  of  American's  business  within  a  pool  of 
possible  bookings  of  a  travel  agent. 

Our  Research  Model:  Determinants  of  Electronic  Integration 
Asset  Specificity 

Asset  specificity  refers  to  the  degree  to  which  an  asset  can  be  redeployed  to 
alternative  uses  without  sacrificing  its  productive  value.  This  is  an  important 
determinant  since  it  transforms  the  transaction  context  into  a  small  numbers 
bargaining  situation.  Williamson  (1985)  draws  on  Polanyi's  (1962)  articulation  of 
embedded  human  assets  and  Marschak's  (1968)  concept  of  unique  assets  to  identify  four 
forms  of  asset  specificity:  site,  human,  physical  and  dedicated  assets.  In  the  context  of 
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IT-mediated  business  relationships,  we  focus  on  the  business  process  asset  specificity. 
This  is  important  because  the  agent  invests  resources  (time  and  money)  to  exploit 
the  system  functionalities  to  derive  specific  business  competences  from  this  lOS 
through  lower  cost  of  information-exchange,  faster  response  to  inquiries  and 
improved  service.  More  specifically,  business  process  asset  specificity  incorporates 
notions  of  human  and  procedural  asset  specificities  as  discussed  below. 

Human  asset  specificity  deals  with  the  degree  to  which  skills,  knowledge  and 
experience  of  the  agent's  personnel  are  specific  to  this  lOS-mediated  business 
process.  This  is  consistent  with  Anderson's  (1985)  consideration  of  specialized 
human  knowledge  in  sales  operations  given  her  focus  on  the  salesperson's  role  as 
an  agent  (versus  an  employee);  Masten,  et  al's  (1990)  conceptualization  of  specialized 
technical  knowledge  in  ship  building;  and  John  and  Weitz  (1988)  who 
conceptualized  human  asset  specificity  in  terms  of  the  level  of  training  and 
experience  specific  to  the  product-line  in  distribution  channels. 

Procedural  asset  specificity  refers  to  the  degree  of  agent's  workflows  and 
processes  that  are  customized  to  exploit  lOS  capabilities  in  accordance  with  the 
principal's  requirements.  This  is  consistent  with  the  notion  of  organizational 
routines  (Nelson  and  Winter,  1982)  which  are  hard  to  alter  once  established;  and  is 
particularly  relevant  given  the  role  of  lOS  in  fundamentally  impacting  the  business 
process.  It  has  been  argued,  for  instance,  that  proprietary  lOS  such  as  the  ASAP 
system  of  Baxter  embodies  "features  built  into  the... system  to  customize  the  system 
to  a  particular  hospital's  needs,  in  effect  creating  a  procedural  asset  specificity  in  the 
relationships  between  the  buyer  and  seller"  (Malone  et  al.,  1987;  emphasis  added). 

We  draw  an  analogy  here  with  the  franchising  system  —  where  franchisees 
are  sometimes  required  to  commit  investments  in  transaction-specific  capital,  such 
as  renting  land  from  the  franchiser,  making  it  harder  for  the  franchisees  to 
terminate  the  agreement  (Klein,  1980).  This  is  seen  as  a  hostage  situation 
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(Williamson,  1985)  since  the  incentives  for  the  franchisee  have  been  so  structured  as 
to  make  the  termination  of  the  relationship  more  costly  than  its  continuance 
(Telser,  1981;  Klein  and  Leffler,  1981).  In  the  electronic  interfacing  context,  the 
principal  offers  the  lOS  bearing  most  of  the  initial  costs  to  the  agent.  In  return,  the 
agent  is  compelled  to  invest  in  specific  assets  related  to  the  customization  of 
business  processes,  thereby  imposing  on  the  agent  a  certain  exogenous  level  of 
transaction  specificity.  These  investments  in  transaction-specific  capital  are  the 
analog  of  the  investments  in  land  by  the  franchisees  mentioned  above,  and  render  it 
more  costl}/  for  the  agent  to  switch  business  from  the  interfaced  principal. 

Thus,  the  implementation  of  a  principal-specific  lOS  creates  non-redeployable 
specific  assets  (customized  business  processes  through  human  and  procedural  asset 
specificities)  that  are  costly  to  switch  to  alternative  principals;  consequently,  market- 
based  exchange  does  not  provide  an  adequate  safeguard  for  the  transaction-specific 
assets  of  the  agent.  Thus,  v^e  expect  the  agent  to  channel  more  business  to  the 
interfaced  principal,  ceteris  paribus.  We  formally  hypothesize  that: 

HI:  Asset  specificity  will  be  positively  related  to  the  degree  of  electronic  integration. 
Trust 

Trust  is  an  important  characteristic  of  interorganizational  relationships.  From 
a  transaction  cost  perspective,  the  focus  has  been  on  opportunism  —  defined  as  'self- 
interest  seeking  with  guile'  (Williamson,  1975,  1985).  Indeed,  Williamson  (1975) 
contrasts  opportunism  with  "stewardship  behavior",  which  "involves  a  trust 
relation"  (p.26).  Trust  is  defined  as  'the  extent  to  which  negotiations  are  fair  and 
commitments  are  upheld'  between  the  parties  in  a  relationship  (Bromiley  and 
Cummings,  1991;  Anderson  and  Narus,  1990).  We  argue  that  trust  can  be  viewed  as 
the  obverse  of  opportunism  (Jarillo,  1988),  since  it  reflects  one  party's  belief  that  its 
requirements  will  be  fulfilled  through  future  actions  undertaken  by  the  other  party 
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(Anderson  and  Weitz,  1989).  Such  a  view  is  in  line  with  the  theoretical  reasoning  in 

the  negotiations  literature  (Pruitt,  1981)  as  well  as  the  transaction  cost  perspective  in 

which  trust  is  an  important  determinant  of  long-term  hierarchy-like  relationships 

(Williamson,  1985;  Aoki,  1990;  Bromiley  and  Cummings,  1991). 

Beale  and  Dugdale  provide  a  succinct  summary  of  the  essential  elements  of 

trust  among  contracting  businessmen: 

[B]esides  there  being  a  common  acceptance  of  certain  norms 
within  the  trade,  there  was  a  considerable  degree  of  trust  among 
firms.  This  was  particularly  so  among  smaller  firms  who  .... 
frequently  placed  great  trust  in  the  fairness  of  one  or  two  very 

large  firms [E]ven  more  important  than  the  general  reputation 

of  the  firm  was  the  desire  to  do  business  again  with  the  other 
party..."  (1975;  pp  47-48). 

Indeed  in  this  vein,  from  an  empirical  point  of  view,  trust  has  been 
demonstrated  to  influence  expectations  of  continuity  (i.e.  long-term  relationships) 
as  opposed  to  short-term  transactions  akin  to  market  exchange  (Anderson  and 
Weitz,  1989;  Dwyer,  Schurr,  and  Oh,  1987).  Extending  such  conventional  arguments 
for  relating  trust  and  hierarchy-like  behavior  to  the  specific  context  of  IT-mediated 
exchange,  we  contend  that  trust  is  enhanced  through  greater  ease  of  communication 
between  the  principal  and  the  agent  under  conditions  of  dedicated  electronic 
interfacing.  Thus,  we  propose  the  following  hypothesis: 

H2:  Trust  will  be  positively  related  to  the  degree  of  electronic  integration. 
Reciprocal  Investment 

Williamson  (1981,  1985)  suggests  that  reciprocal  investments  in  the 

relationship  by  the  transacting  parties  offer  an  alternative  to  vertical  integration  as  a 

means  of  safeguarding  specific  assets  from  opportunism.  Specifically,  this  protective 

safeguard  takes  the  form  of: 

"introduc(ing)  regularities  which  support  and  signal  continuity 
intentions.  Expanding  a  trading  relation  from  unilateral  to  bilateral 
exchange  —  through  the  concerted  use,  for  example,  of  reciprocity  — 
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thereby  to  effect  an  equilibration  of  trading  ha23rds..."  (1981,  p. 183, 
emphasis  added). 

One  form  of  reciprocity  is  each  party  holding  as  'hostage'  a  non-redeployable 

transaction-specific  investment,  signalling  a  commitment  to  the  continuation  of  the 

relationship  (Williamson,  1985).  To  the  extent  that  the  principals  and  the  agents 

invest  in  specific  resources  to  leverage  IT  capabilities  and  restructure  the  nature  of 

the  transaction,  this  is  an  important  determinant  of  electronic  integration.  In 

empirical  research,  this  key  construct  has  usually  been  neglected,  with  the  notable 

exception  of  Heide  and  John  (1990). 

More  specifically,  reciprocal  investments  are  defined  here  as  'the  extent  to 

which  the  principal  invests  resources  in  the  relationship  with  the  agent.'  In  this  type 

of  electronically-interfaced  relationships,  these  refer  to  investments  in  the 

underlying  hardware,  software  and  communication  systems  as  well  as  in  providing 

customized  training  and  support  to  use  the  interfacing  system.  Since  reciprocal 

investments  moderate  the  need  to  safeguard  assets,  higher  levels  of  reciprocal 

investments  by  the  other  party  to  the  exchange  imply  lower  extent  of  electronic 

integration  or  quasi-integration,  ceteris  paribus.  Thus,  the  formal  hypothesis  is: 

H3:  Reciprocal  investment  will  be  negatively  related  to  the  degree  of  electronic 
integration. 

Agent  Size 

Size  is  an  important  variable  in  industrial  organization  economics  (Scherer, 
1980)  although  its  role  in  the  transaction  cost  framework  is  ambiguous  (Osborn  and 
Baughn,  1990).  In  our  research,  we  expect  that  larger  agents  may  be  less  dedicated  to  a 
single  interfaced  carrier  than  smaller  agents.  This  is  because  such  dedication  would 
reduce  their  ability  to  serve  a  broader  array  of  market  segments  and  customer 
preferences  (Stern  and  El-Ansary,  1977).  Thus,  we  introduce  size  as  a  control  variable 
and  expect  a  negative  relationship  with  electronic  integration  ceteris  paribus. 
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Methods 
Research  Setting 

The  property  and  casuahy  (P&C)  insurance  industry  in  the  USA  served  as  the 
setting  for  testing  the  research  model.  This  industry  is  comprised  of  two  major 
markets:  (a)  Ufe  and  heahh;  and  (b)  property  and  casualty  (P&C)  --  each  with  its 
distinctive  set  of  products  and  channels  of  distribution.  The  P&C  market  offers 
protection  against  such  risks  as  fire,  theft,  accident  and  general  liability.  The  P&C 
market  further  breaks  out  into  personal  and  commercial  segments,  the  former 
covers  individuals  (automobile  and  homeowner  insurance  for  example)  and  the 
latter  indemnifies  commercial  policy  holders  against  general  liability  and  workers' 
compensation^. 

The  distribution  of  commercial  lines  occurs  principally  through  independent 
agents,  who  typically  represent  multiple  carriers  and  are  compensated  on 
commission  terms.  The  upstream  P&C  insurance  market  consists  of  as  many  as  3600 
insurance  carriers.  Conditions  of  high  fragmentation  and  low-cost  entry  and  exit 
result  in  intense  price-based  competition  and  accentuate  the  highly  cyclical  pattern 
of  industry  evolution.  Approximately  300  carriers  have  multiple  offices^  but  20  to  30 
major  carriers  account  for  about  50%  of  total  industry  revenues.  Competition  in  the 
downstream  insurance  market  (i.e.,  among  insurance  agencies)  is  also  intense  due  to 
an  increased  tendency  for  bargain-hunting  by  the  insureds  as  well  as  a  growing  trend 
towards  self-insurance  and  heightened  competition  from  direct-writers.  Volatile 
industry  conditions  are  contributing  to  an  ongoing  consolidation  among  the  agency 
population  which  is  accentuated  by  insurance  carriers  restructuring  their  operations 
and  eliminating  the  poorer-performing  agencies. 
Patterns  of  Electronic  Interfacing 

Common  electronic  standards  for  policy  information  transfer  between 
insurance  carriers  and  the  independent  agents  have  been  set  by  the  agent-carrier 
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industry  organization  ACORD,  and  in  1983  the  Insurance  Value  Added  Network  Services 
(IVANS)  was  established.  However  the  multipHcity  of  agency  automation  and 
interfacing  systems,  as  well  as  a  lukewarm  commitment  to  a  common  electronic 
infrastructure  by  the  major  carriers,  have  prevented  IVANS  from  becoming  a  true 
electronic  market.  Had  IVANS  fulfilled  its  original  role  (of  a  common  infrastructure 
electronic  market),  independent  agents  would  have  benefitted  significantly  by 
reducing  their  dependencies  on  a  narrow  set  of  carriers,  while  exploiting  the  full 
benefits  of  electronic  brokerage  effects. 

Simultaneously,  several  leading  P&C  carriers  have  deployed  proprietary 
interfacing  systems  to  more  tightly  couple  their  business  processes  with  those  of  the 
independent  agents  and  expand  their  domain  of  hierarchical  control.  This  is  akin  to 
what  Konsynski  and  McFarlan  (1990)  label  an  'information  partnership'  which  can 
confer  benefits  of  scale  without  ownership.  More  formally,  the  deployment  of  a 
proprietary  lOS  between  a  focal  carrier  and  a  set  of  independent  agents  is  a  form  of 
'vertical  quasi-integration'  (Blois,  1972)  that  is  rooted  in  IT  capabilities.  This  is 
specifically  termed  here  as  electronic  integration  that  is  more  'hierarchy-like'  (example: 
increased  vertical  referrals  by  the  agent  to  the  interfaced  carrier)  than  'market-like' 
(example:  spot-market  exchange). 
Data 

Overview.  We  collected  the  required  data  during  Spring  1991  by  means  of 
questionnaires  mailed  to  a  stratified  random  sample  of  400  electronically-interfaced 
independent  agencies  who  are  members  of  the  leading  industry  association,  the 
National  Association  of  Professional  Insurance  Agents  (PIA).  Responses  were 
received  from  120  agents  who  were  electronically-interfaced  for  commercial  lines, 
representing  an  effective  response  rate  of  30  percent.  Assessment  of  nonresponse 
bias  indicated  no  serious  concerns  across  the  waves  of  responses  (Armstrong  and 
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Overton,  1977).  Within  this  sample,  the  mean  agency  size  in  terms  of  the  annual 
commercial  premium  was  $4  million. 

Informant.  With  the  objective  of  minimizing  key-informant  bias  (Bagozzi  and 
Phillips,  1982),  we  sought  to  identify  knowledgeable  informant(s)  as  well  as  assess 
the  feasibility  and  benefits  of  multiple  informants  during  the  initial  round  of 
interviews.  As  most  agencies  in  our  sample  are  owner-managed,  we  chose  the 
owner  as  our  only  informant  since  no  other  person  has  the  vantage  point  for 
providing  the  data  relevant  for  this  study.  This  approach  is  consistent  with  the 
general  recommendation  to  use  the  most  knowledgeable  informant  (Huber  and 
Power,  1985;  Venkatraman  and  Grant,  1986);  as  well  as  the  research  practice  of 
relying  on  a  single  senior-level  informant  in  studies  involving  small  organizational 
units  (see  for  instance.  Daft  and  Bradshaw,  1980).  In  our  dataset,  the  average  number 
of  employees  handling  commercial  lines  within  an  agency  is  about  five,  implying 
that  it  is  appropriate  to  rely  on  a  single,  senior-level  informant. 
Measures 

In  the  following  paragraphs,  we  briefly  describe  our  approach  to 
operationalizing  the  constructs  and  in  the  Appendix,  we  provide  summary  results 
of  the  measurement  properties  of  the  multi-item  scales  as  well  as  a  matrix  of  zero- 
order  correlations  among  the  indicators. 

Electronic  Integration.  Consistent  with  our  conceptualization  of  electronic 
integration  as  the  degree  of  the  agent's  dedication  to  the  interfaced  principal 
(insurance  carrier),  we  opera tionalize  it  as  the  percentage  of  business  (commercial 
premiums)  directed  to  the  interfaced  carrier  through  the  proprietary  electronic  channel.  We 
develop  a  continuous  measure  consistent  with  prior  research  such  as:  (a)  John  and 
Weitz  (1988),  who  view  forward  integration  as  "percentage  of  direct  sales  to  end- 
users"  (p  345);  (b)  Masten  et  al  (1989),  who  conceptualize  backward  integration  as 
"the  percentage  of  company's  component  needs  produced  under  the  governance  of 
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the  firm"  (p  269);  and  (c)  Caves  and  Bradburd  (1988)  who  developed  a  continuous 
measure  for  vertical  integration  based  on  the  share  of  industry  outputs.  We  assess 
the  convergent  validity  of  this  single-item  potentially  fallible  measure  by  examining 
its  correlation  with  two  other  indicators  ~  the  number  of  carriers  that  account  for 
80%  of  the  agent's  business  as  well  as  the  number  of  carriers  that  each  account  for  at 
least  2%  of  the  agent's  business.  The  values  of  the  correlations  were  r=0.5847  and 
r=0.4788  both  significant  at  p<.0l6. 

Business  Process  Asset  specificity.  We  measured  business  process  asset  specificity 
in  terms  of  the  extent  to  which  the  following  facets  of  the  business  processes  are 
customized  relative  to  the  interfaced  insurance  carrier:  (a)  the  skill  level  of  the 
employees  working  on  the  interfaced  carrier's  business;  (b)  the  extent  of  training 
needed;  and  (c)  the  workflows  and  routines  of  the  interfaced  carrier.  Each  indicator 
was  measured  on  a  7-point  scale  —  relatively  similar  to  other  carriers  to  significantly 
customized  to  the  interfaced  carrier. 

Trust.  Consistent  with  our  definition,  we  operationalize  trust  using  the 
following  three  indicators:  (a)  the  interfaced  carrier  and  our  agency  have  a  high 
level  of  mutual  trust;  (b)  the  interfaced  carrier  and  our  agency  work  together  as 
partners;  and  (c)  it  is  assumed  that  the  agreements  will  be  renewed.  Each  indicator 
was  measured  on  a  7-point  scale  from  strongly  agree  to  strongly  disagree. 

Reciprocal  investment.  We  measured  reciprocal  investment  in  terms  of  the 
agent's  perception  of  the  degree  to  which  the  interfaced  carrier  has  invested 
resources  in  the  following  three  areas:  (a)  initial  training  pertaining  to  the  use  of 
electronic  interface;  (b)  providing  customized  support;  and  (c)  technical  support. 
Each  indicator  was  measured  using  a  7-point  scale  ~  invested  hardly  any  resources 
to  invested  considerable  resources. 

Size.  Size  was  operationalized  in  terms  of  the  log  of  the  total  commercial  lines 
premium  written  by  the  agency. 
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Model  Specification 

Overview.  We  specify  the  model  using  the  notations  of  structural  equations 
that  follow  the  estimation  procedures  implemented  in  the  LISREL7  program.  This 
analytical  scheme  operationalizes  the  analytical  methods  proposed  by  Joreskog  and 
Sorbom  (for  details,  see  Joreskog  and  Sorbom,  1984;  Hayduk,  1987).  This  approach 
allows  the  specification  of  measurement  errors  within  a  broader  context  of 
simultaneously  assessing  measurement  properties  and  structural  relationships 
(Bagozzi,  1980).  One  of  the  main  advantages  of  this  approach  lies  in  its  ability  to 
statistically  compare  the  superiority  of  competing  theoretical  specifications  (Bagozzi, 
1980;  Bagozzi  and  Phillips,  1982).  Thus,  while  the  use  of  the  fit  statistic  alone  as  a 
measure  of  model  acceptance  has  been  criticized  by  several  researchers,  there  is 
general  acceptance  that  model  estimations  should  be  based  on  comparison  of  the 
theoretical  specifications  to  alternative,  plausible  specifications  within  a  nested 
sequence  (Anderson  and  Gerbing,  1988).  Specifically,  the  superiority  of  one 
specification  over  another  competing  specification  is  given  by  the  difference  in  x^ 
statistic  (x^d),  which  is  asymptotically  distributed  as  x^;  these  sequential  chi-square 
difference  tests  are  asymptotically  independent  (Joreskog  &  Sorbom,  1984;  Steiger, 
Shapiro,  &  Browne,  1985). 

Within  this  general  scheme,  Anderson  and  Gerbing  (1988)  suggest  an 
approach  based  on  a  set  of  five  nested  models.  A  model,  M2  is  considered  nested 
within  another  model,  Mi^  when  its  set  of  freely  estimated  parameters  is  a  subset  of 
those  estimated  in  Mi .  In  other  words,  one  or  more  parameters  that  are  freely 
estimated  in  M]  are  constrained  in  M2.  The  five  models  are  as  follows:  (a)  saturated 
model  (Ms)  —  where  all  the  parameters  relating  the  constructs  to  one  another  are 
estimated;  (b)  unconstrained  model  (M^)  --  which  specifies  the  'next  most  likely' 
unconstrained  alternative  specification;  (c)  theoretical  model  (Mf)  --  which  represents 
the  model  specified  based  on  the  underlying  theory;  (d)  constrained  model  (Mc)  — 
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which  specifies  the  'next  most  Ukely'  constrained  alternative  specification  with  one 
or  more  parameters  in  Mtare  constrained;  and  finally,  (e)  null  model  (M^)  -  which 
represents  the  null  model  with  all  parameters  relating  the  constructs  to  each  other 
fixed  at  zero.  Given  these  specifications,  the  five  models  can  be  nested  in  a  sequence 
as  follows: 


Mn  <  Mc  <  Mt  <  Mu  <  Ms 


In  practice,  it  is  adequate  to  compare  among  constrained,  theoretical,  and 
unconstrained  models  since  comparisons  with  saturated  and  null  models  are 
usually  satisfied  along  statistical  criteria  (Anderson  and  Gerbing,  1988). 
Specification  of  Models.  We  specify  three  models  as  follows: 

Theoretical  Model  (M^.  The  theoretical  model  specifies  four  direct  effects 
on  EI  -  three  pertaining  to  the  hypotheses  and  one  for  the 
control  variable. 

Unconstrained  Model  (MJ.  The  unconstrained  model  specifies  two 

additional  plausible  paths  ~  reflecting  the  possible  association 
between  (a)  trust  and  asset  specificity  and  (b)  trust  and  reciprocal 
investment.  The  theoretical  model  had  constrained  these  paths 
to  be  zero,  which  are  unconstrained  in  this  specification. 

Constrained  Model  (Mc).  The  constrained  model  specifies  that  the  eight 
independent  indicators  capture  one  underlying  construct  of  the 
agent's  organizational  characteristics  (with  the  corresponding 
implication  that  the  finer  separation  into  the  four  constructs  of 
asset  specificity,  trust,  reciprocal  investment  and  size  is  spurious 
and  unwarranted)  which  has  an  effect  on  the  degree  of  electronic 
integration. 

Results 
Overview 

Estimation  of  Mt  using  LISREL7  yielded  the  following  statistics:  x^  (df:  43)  = 
38.72;  p  <.657,  indicating  acceptable  fit  to  the  data.  All  the  parameters  of  the 
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measurement  component  of  the  model  indicate  values  in  the  acceptable  range  and 
there  are  no  offending  estimates  (such  as:  negative  error  variances).  However,  as 
noted  earlier,  finding  an  insignificant  x^  does  not  imply  that  there  are  no  better 
models  given  the  same  data.  Indeed,  following  the  logic  of  Anderson  and  Gerbing 
(1988),  we  estimate  both  Mc  and  Mu  as  alternative  constrained  and  unconstrained 
specifications  respectively.  Estimation  of  Mc  yielded  the  following  statistics:  x^  (df: 
44)  =  267.52,  p<.01,  indicating  poor  fit  to  the  data,  while  estimations  of  Mu  yielded  the 
following  statistics:  x^  (df;  41)  =  35.43^  p<.716,  indicating  acceptable  fit  to  the  data. 
Formal  Model  Comparisons 

A  comparison  of  Mt  with  Mc  indicates  that  Mt  is  a  better  specification  given 
that  the  difference  in  x^  for  1  degree  of  freedom  is  228.80,  p<.01.  Similarly,  a 
comparison  of  Mt  with  Mu  indicates  that  Mt  again  provides  a  better  fit  to  the  data 
since  the  difference  in  x^  for  2  degrees  of  freedom  is  3.29,  ns  —  implying  that  the 
theoretical  model,  Mt  with  more  degrees  of  freedom  is  a  better  representation  than 
the  unconstrained  model  (see  Anderson  and  Gerbing,  1988;  Joreskog  and  Sorbom, 
1984  for  additional  discussions  on  model  comparisons).  Table  1  summarizes  the 
results  of  testing  the  three  models.  Figure  1  represents  the  theoretical  model  that 
received  strongest  empirical  support  in  this  study  and  Table  2  summarizes  the 
parameter  estimates  corresponding  to  the  theoretical  model  in  Figure  1. 

(Insert  Tables  1  and  2  and  Figure  1  Here) 

Discussion 

The  transaction  cost  perspective  has  served  as  the  dominant  theoretical 
perspective  in  vertical  integration  research  with  particular  emphasis  on  predicting 
the  polar  ends  of  markets  and  hierarchies  (more  commonly  referred  as  make  versus 
buy).  In  recent  years,  this  perspective  has  been  adopted  to  explain  intermediate 
forms  of  governance  but  with  limited  success  (Milgrom  and  Roberts,  1988;  Klein, 
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Frazier,  and  Roth,  1990;  Walker  and  Poppo,  1991).  Within  the  research  stream  on 
intermediate  forms  of  governance,  this  study  sought  to  develop  and  test  a  research 
model  of  electronic  integration  -  a  form  of  vertical  integration  that  exploits  superior 
information  processing  capabilities  --  based  on  the  transaction  cost  perspective.  We 
derived  our  rationale  from:  (a)  prior  use  of  this  theoretical  perspective  to  test 
various  forms  of  organizational  governance  (Williamson,  1989)  including  vertical 
integration  (Perry,  1989);  and  (b)  the  compelling  articulation  of  the  impact  of  IT  on 
transaction  costs  and  the  consequent  implications  for  economic  reorganization 
(demons  and  Row,  1989;  Malone  et  al,  1986;  Gurbaxani  and  Whang,  1991). 

The  role  of  information  technology  in  influencing  the  nature  of  business 
relationships  has  gained  a  significant  amount  of  acceptance  in  recent  years,  largely 
based  on  anecdotal  evidence  (see  for  instance,  McFarlan,  1984;  Cash  and  Konsynski, 
1985;  Konsynski  and  McFarlan,  1990).  Interestingly,  such  descriptions  invoke  the 
logic  of  the  transaction  cost  perspective  using  terms  such  as  'lock-in'  and  'easy-to-do- 
business'  but  a  systematic  empirical  assessment  of  such  implied  hypotheses  has  been 
absent.  Thus,  our  empirical  test  is  not  only  timely  but  also  important. 

Our  theoretical  model  (Figure  1)  received  strong  empirical  support  in  the  data 
obtained  from  the  sample  of  120  independent  insurance  agencies,  each  interfaced 
with  a  focal  carrier  through  dedicated  lOS.  First,  the  overall  model  was  found  to  fit 
the  data  very  well  ~  both  in  terms  of  absolute  criterion  (x^  values  and  the  associated 
p-values)  as  well  as  in  terms  of  relative  criterion  (model  comparisons  with 
constrained  and  unconstrained  models;  see  Table  1).  Second,  in  terms  of  the  specific 
hypotheses,  HI  and  H2  ~  relating  business  process  asset  specificity  and  trust  to  the 
degree  of  electronic  integration  -  received  strong  empirical  support.  Both 
coefficients  were  significant  (72  =  0.248,  t=2.52  supporting  HI;  and  73  =  0-31/ 1=3.267 
supporting  H2).  The  third  hypothesis,  in  contrast,  received  only  marginal  support. 
While  the  coefficient  (74  =  -0.154,  t=1.67)  was  negative  as  predicted,  it  was  only 
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weakly  significant  (p<.10;  one-tailed;  less  that  the  critical- value  of  1.96  for  LISREL 
estimates  to  be  significant).  However,  collectively,  we  conclude  that  the  theoretical 
model  received  adequate  empirical  support  indicating  that  we  have  a  parsimonious 
set  of  determinants  of  electronic  integration  that  can  serve  as  the  basis  for  future 
empirical  assessments.  Thus,  the  primary  contribution  of  this  paper  lies  in 
providing  empirical  support  to  a  set  of  strong  untested  theoretical  assertions  relating 
to  the  role  of  information  technology  in  influencing  business  relationships  from  a 
transaction  cost  perspective. 

It  is  particularly  important  to  note  that  business  process  asset  specificity  —  an 
important  conceptualization  of  asset  specificity  in  a  service  sector  like  insurance 
emerged  as  a  significant  predictor  of  this  intermediate  governance  mode.  This 
construct  ~  an  important  empirical  determinant  in  traditional  transaction  cost 
research  ~  has  not  been  a  strong  predictor  in  cases  of  intermediate  forms  of 
governance  (Klein,  et  al,  1990;  Walker  and  Poppo,  1991).  Hence,  the  strong  result 
observed  here  serves  as  a  significant  addition  to  the  growing  body  of  empirical 
findings  in  this  area. 

In  contrast  to  the  dominant  role  of  asset  specificity,  the  level  of  empirical 
research  attention  to  the  role  of  trust  has  been  somewhat  sporadic.  Our  empirical 
results  demonstrate  the  importance  of  trust  in  explaining  the  degree  of  vertical, 
quasi-integration.  We  contend  that  the  carrier's  decision  to  offer  electronic 
interfacing  ~  favorably  considered  by  many  independent  agents  due  to  its  efficiency 
benefits  ~  may  have  an  important  role  to  play  in  generating  trust,  but  a  useful  area 
of  extension  would  be  to  assess  whether  the  level  of  perceived  trust  is  different 
across  interfaced  and  non-interfaced  samples  of  insurance  agents.  Nevertheless,  we 
would  urge  that  trust  should  be  recognized  as  an  important  construct  in  future 
research  efforts. 
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Reciprocal  investment  ~  as  a  counterbalance  to  asset  specificity  —  has  recently 
become  an  important  theoretical  construct  in  research  on  distribution  channels  and 
interorganizational  strategies.  For  instance,  Heide  and  John  (1988)  found  this  to  be 
an  important  construct  in  safeguarding  assets;  and  more  recently,  Anderson  and 
Weitz  (1991)  have  developed  a  more  comprehensive  model  of  building  and 
sustaining  commitment  in  the  exchange  relationships.  Thus,  it  was  somewhat 
disappointing  that  this  construct  did  not  have  a  strong  significant  effect,  although 
the  coefficient  has  the  expected  (negative)  sign. 

One  possible  explanation  may  be  that  the  strong  assumptions  of  efficiency  of 
governance  modes  in  the  transaction  cost  framework.  As  Granovetter  observed: 
"Before  we  can  make  this  assumption  [of  efficiency],  two  further  conditions  must  be 
satisfied:  (i)  well-defined  and  powerful  selection  pressures  toward  efficiency  must  be 
satisfied;  and  (ii)  some  actors  must  have  the  ability  and  resources  to  'solve'  the 
efficiency  problem..."  (1985;  p.503).  To  the  extent  that  selection  pressures  for 
eliminating  inefficient  modes  of  governance  are  weak,  empirical  results  may  not 
conform  to  the  normative  theory.  The  P&C  industry  has  recently  been  undergoing  a 
significant  transformation  characterized  by  widespread  downsizing  by  the  carriers 
and  significant  consolidations  in  the  number  of  agents  by  as  much  as  25%  during 
1980-1986''.  Thus,  data  collected  against  such  a  backdrop  may  not  support  a  model 
based  on  a  comparative  statics  efficiency  perspective  and  further  research  using  this 
construct  is  needed  before  we  can  accept  or  reject  this  possible  explanation. 
Research  Extensions 

1.  Theory -constrauied  versus  theory-informed  models.  Our  approach  to  the 
specification  of  the  research  model  of  the  determinants  of  electronic  integration  was 
primarily  constrained  by  extant  theory  in  this  area  as  well  as  the  empirical  research 
within  one  dominant  theoretical  perspective:  the  transaction  cost  framework.  This 
reflects  a  research  strategy  of  employing  the  best  available  (relevant)  theory  to  test  a 
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set  of  hypotheses  on  a  new  phenomenon  ~  termed  as  a  'theory-constrained' 
approach  to  model  specification.  Consequently,  factors  outside  the  domain  of  the 
underlying  theory  are  explicitly  excluded.  Although  we  supported  such  a 
parsimonious  model,  another  alternative  is  to  identify  a  broader  set  of  factors  that 
has  the  potential  to  explain  and /or  predict  the  phenomenon  of  interest  from  several 
complementary  theoretical  perspectives  —  termed  as  a  'theory-informed'  approach  to 
the  specification  of  research  models.  Given  the  relative  recency  of  the  phenomenon 
of  IT-induced  transformation  in  dyadic  business  relationships  and  lack  of  rigorous 
extant  theories  to  guide  research  in  this  area,  one  attractive  research  extension 
would  be  to  develop  models  that  subscribe  to  theoretical  pluralism.  Promising  set  of 
theoretical  concepts  include:  bargaining  and  influence  costs  (Milgrom  and  Roberts, 
1990);  agent-theoretic  arguments  (see  for  instance,  Gurbaxani  and  Whang,  1991)  as 
well  as  the  resource  dependency  perspective  (Pfeffer  and  Salancik,  1978).  Such  an 
approach  would  involve  the  specification  of  a  larger  set  of  constructs  reflecting  these 
theoretical  perspectives  in  explaining  and  predicting  the  degree  of  electronic 
integration. 

2.  Comparative  static  model  versus  per-post  design.  An  important  extension 
incorporating  both  theoretical  and  methodological  considerations  is  a  study  where  it 
would  be  possible  to  test  the  same  theoretical  model  across  two  time  periods  for  the 
same  sample:  before-  and  after-  electronic  interfacing.  By  collecting  data  on  the 
independent  and  dependent  variables  at  two  time-periods,  we  would  be  in  a  better 
position  to  recognize  the  temporal  changes  in  the  pattern  and  determinants  of 
electronic  integration  and  isolate  the  impact  of  the  theoretically-specified 
determinants. 

3.  Use  of  a  control  group  of  non-interfaced  agents.  This  study  adopted  a  design, 
which  falls  within  the  category  of  posttest  only  design  (Campbell  and  Stanley,  1963). 
A  natural  line  of  future  inquiry  would  be  to  adopt  a  quasi-experimental  design 
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incorporating  a  control  group  of  agents  without  the  particular  lOS  functionalities.  It 
would  be  a  logical  extension  to  Venkatraman  and  Zaheer  (1990)  who  adopted  such  a 
design  to  compare  the  effects  of  electronic  interfacing  but  did  not  compare  the 
coefficients  of  determinants  of  quasi-integration  across  two  samples:  an 
experimental  group  of  agents  operating  under  conditions  of  electronic  interfacing 
and  a  matched  sample  of  agents  operating  under  traditional  business  conditions.  By 
explicitly  comparing  the  coefficients  of  determinants  of  quasi-integration  across 
these  two  settings,  we  may  be  able  to  further  advance  the  specific  role  of  electronic 
interconnection  in  interorganizational  relationships. 

Conclusions 
Research  in  the  area  of  IT-induced  interorganizational  relationships  is  at 
critical  crossroads  today  as  it  attempts  to  move  beyond  conceptual  frameworks, 
isolated  case  studies  and  untested  assertions.  Within  this  general  arena,  this  paper 
attempted  to  provide  empirical  support  for  a  model  of  electronic  integration  based 
on  a  transaction  cost  perspective.  We  provide  general  support  for  the  two  traditional 
constructs  —  namely:  business  process  asset  specificity  and  trust,  while  the  third 
determinant,  reciprocal  investment,  had  the  expected  sign  but  was  only  weakly 
significant.  We  developed  implications  for  further  research  in  this  important  area  at 
the  intersection  of  information  technology  and  organizational  economics. 
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Table  1:  A  Summary  of  Model  Comparisoiw 


Model 

Description 

Model  Fit 

Model 
Comparisons 

Results 

Mt 

Specification  of  four  direct 
effects  (3  hypotheses  and  1 
control  variable)  on  EI 

X2  (df:  43)  = 
38.72;  p<.657 

NA 

NA 

Mu 

Specification  of  two 
additional  plausible  paths 
-  reflecting  the  possible 
association  between  (a) 
trust  and  asset  specificity 
and  (b)  trust  and  reciprocal 
investment.  . 

%2  (df:  44)  = 

267.52; 

p<.001 

Comparison 
of  Mu  withMt 

yields  a  X   d 
(df:l)  = 
228.80;  p<.001 

Mt  is  acceptable 
over  Mu 

Mc 

Specification  that  all  ten 
indicators  capture  on  one 
construct  of  organizational 
characteristics 

%2(df:41)  = 
35.43;  p<.071 

Comparison 

of  Mc  WithMt 

2 
yields  a  X   d 

(df:  2)  =  3.29; 
p>.05 

Mt  is  acceptable 
over  Mc 
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Figure  1:  The  Theoretical  Model 


e=0.00 


Note:  Details  of  the  indicators  corresponding  to  VI  through  V9  are  available  in  Table  A2 
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Table  2:  Parameter  Estimates  for  the  Theoretical  Model  (Figure  1) 


Parameter 

ML  Estimate 

t-value 

Standardized 
Solution 

h 

1.00 

(fixed  parameter) 

1.00 

-kl 

1.00 

(fixed  parameter) 

0.822 

h 

0.985 

8.548* 

0.810 

u 

0.963 

8.437* 

0.792 

h 

1.00 

(fixed  parameter) 

0.587 

u 

1.043 

5.128* 

0.612 

h 

1.546 

4.755* 

0.907 

^8 

1.00 

(fixed  parameter) 

0.869 

Xg 

0.975 

8.952* 

0.847 

?^I0 

0.812 

7.852* 

0.706 

Yi 

-0.167 

-1.55 

-0.165 

Y2 

0.382 

3.267* 

0.310 

73 

0.428 

2.520* 

0.248 

Y4 

-0.179 

-1.675* 

-0.154 

(1)11 

1.00 

(fixed  parameter) 

1.00 

(t)22 

0.676 

4.918* 

1.00 

<t)33 

0.344 

2.959* 

1.00 

())44 

0.755 

5.254* 

1.00 

Vll 

0.810 

7.117* 

0.791 

*  ~  p<.01;  t~  p<.10; 
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Appendix:  Measurement  Details 

Table  Al  summarizes  the  descriptive  statistics  and  the  matrix  of  zero-order 
correlations  among  the  indicators  used  in  this  study. 


Measurement  Properties  of  Multi-item  Scales 

Internal  Consistency  of  Measurements.  Within  a  confirmatory  factor  analytic 
approach  (Bagozzi,  1980)  operationalized  using  the  LISREL  framework  (Joreskog  and 
Sorbom,  1979;  1984),  the  internal  consistency  of  measures  is  given  by  p^,  which 

reflects  the  proportion  of  trait  variance  accounted  for  by  the  measures. 

.2  ,   ,  ,2 


pc=    ^w'^i     Variance  (A)/     ^Xj      Variance  (A)  +  ^9^ 


i=l 


1=1 


(Al) 


Table  A2:  Measurement  Properties  of  Multi-Item  Scales 


Construct 

#of 
Items 

Description  of  the  Measures 

Pc 

Trust 

3 

(a)  the  interfaced  carrier  and  our  agency  have  a  high 
level  of  mutual  trust;  (b)  the  interfaced  carrier  and 
our  agency  work  together  as  partners;  and  (c)  it  is 
assumed  that  the  agreements  will  be  renewed.  Each 
indicator  was  measured  on  a  7-point  scale  from 
strongly  agree  to  strongly  disagree. 

0.84 

Business  Process 
Asset  Specificity 

3 

The  extent  to  which  the  following  facets  of  the 
business  processes  are  customized  relative  to  the 
interfaced  insurance  carrier:  (a)  the  skill  level  of  the 
employees  working  on  the  interfaced  carrier's 
business;  (b)  the  extent  of  training  needed;  and  (c)  the 
workflows  and  routines  of  the  interfaced  carrier.  Each 
indicator  was  measured  on  a  7-p)oint  scale  - 
relatively  similar  to  other  carriers  to  significantly 
customized  to  the  interfaced  carrier. 

0.75 

Reciprocal 

Investments 

3 

We  measured  reciprocal  investment  in  terms  of  the 
agent's  perception  of  the  degree  to  which  the 
interfaced  carrier  has  invested  resources  in  the 
following  three  areas:  (a)  initial  training  pertaining 
to  the  use  of  electronic  interface;  (b)  pro\ading 
customized  support;  and  (c)  technical  support.  Each 
indicator  was  measured  using  a  7-point  scale  - 
invested  hardly  any  resources  to  invested 
considerable  resources. 

0.83 
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Convergent  and  Discriminant  Validity  of  Measurements.  Convergent  validity  of 
the  three  multi-item  constructs  is  assessed  through  a  confirmatory  factor  analytic 
approach  (see  Venkatraman,  1989  for  an  application  in  a  related  context).  The 
basic  model  of  convergent  validity  is  written  as: 

X  =  A^  +  5  (A2) 

where  X  is  a  vector  of  p  measurements,  ^  is  a  k  <  p  sector  of  traits,  5  is  a  vector 
of  unique  scores  (random  errors),  and  A  is  a  p  x  k  matrix  of  factor  loadings 
relating  the  observations  to  the  underlying  dimension.  With  the  assumptions  of 
E(^)  =  E(5)  =  0;  E(^^')  =  ^  and  E(55 )  =  \\f,  the  variance-covariance  matrix  of  X  can 
be  written  as 

Z  =  AOA'  +  \\f  (A3) 

where  Z  is  the  variance-covariance  matrix  of  observations,  O  is  the  matrix  of 
intercorrelations  among  the  traits,  and  \|/  is  a  diagonal  matrix  of  error  variance 
(85)  for  the  measures. 

Maximum  likelihood  (ML)  parameter  estimates  for  A,  O,  \\f,  and  X^ 
goodness  of  fit  index  for  the  null  model  implied  by  equations  (A2)  and  (A3)  are 
obtained  from  the  LISREL7  Program.  The  probability  level  associated  with  a  given 
X^  statistic  indicates  the  probability  (p)  of  attaining  a  large  X^  value  given  that  the 
hypothesized  model  is  supported.  The  higher  the  value  of  p,  the  better  is  the  fit,  and 
as  a  rule  of  thumb,  value  of  p  >  0.10  are  considered  as  an  indication  of  satisfactory  fit 
(Lawley  and  Maxwell,  1971).  The  results  of  testing  the  basic  convergent  validity 
model  was:  X^  (df:24)  14.42,  p<.937  -  indicating  acceptable  fit  to  the  model  with 
strong  t- values. 

Discriminant  validity  refers  to  the  degree  to  which  measures  of  the  three 
different  constructs  are  unique.  This  is  achieved  when  measures  of  each  construct 
converge  on  their  corresponding  true  scores  and  can  be  tested  that  the  correlations 
between  the  pairs  of  dimensions  are  significantly  different  from  unity.  This  requires 
a  comparison  of  a  model  with  this  correlation  constrained  to  equal  one  with  the 
unconstrained  model.  A  significantly  lower  x^  value  for  the  model  with  the 
unconstrained  correlation,  when  compared  with  the  constrained  model,  provides 
support  for  discriminant  validity.  A  x^  difference  value  with  an  associated  p-value 
less  than  .05  (Joreskog,  1971)  supports  discriminant  validity.  Tests  of  a  constrained 
model  yielded  the  following  statistics:  X^  (df:27)  81.77,  p<.001  ~  indicating  poor  fir  to 
the  data.  Further,  the  difference  in  x^  (df:3)  was  67.35,  p<.001,  providing  strong 
support  for  the  discriminant  validity  of  measurements. 
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Notes 


^The  agent  (or  agency)  refers  to  the  independent  organization  that  forms  the  downstream  link  between 

insurance  carrier,  and  the  insured  in  the  marketplace  for  insurance  services. 

2  We  attribute  this  term  to  Barrett  and  Konsynski  (1982).;  for  detailed  discussion  on  the  role  of  lOS  in 

different  markets,  see  also  Cash  and  Konsynski  (1985);  Konsynski  and  Warbelow  (1990), 

^Following  (Perry,  1989),  vertical  integration  is  defined  as  a  condition  in  which  a  firm  "encompasses 

two  single  output  production  processes  in  which  either  (1)  the  entire  output  of  the  'upstream'  process  is 

employed  as  part  or  all  of  the  quantity  of  one  intermediate  input  into  the  'downstream'  process,  or  (2) 

the  entire  quantity  of  one  intermediate  input  into  the  'downstream'  process  is  obtained  from  part  or  all 

of  the  output  of  the  'upstream'  process.  "(p.l85,  italics  in  the  original). 

^For  background  details,  see  Standard  &  Poor's  Industry  Surveys:  Insurance  and  Investment  Banking. 

^Frost  and  Sullivan,  1984. 

^  The  actual  correlation  coefficient  was  computed  as  follows:  The  In  (El)  with  In  (1/nl)  and  In  (l/n2), 

where  nl  =  number  of  carriers  that  account  for  80%  of  the  agent's  business;  and  n2=  the  number  of  carriers 

that  each  account  for  at  least  2%  of  the  agent's  business.  Given  such  transformations,  we  exp)ect  positive 

and  significant  correlations  with  the  El  measure. 

^d'Adolf,  Independent  Agent,  August  1987. 
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